Blocking mu opioid receptors in the spinal cord prevents the analgesic action by subsequent systemic opioids.
Systemically administered mu opioids may produce analgesia through inhibition of the ascending nociceptive transmission and activation of descending pathways. However, the relative importance of the spinal and supraspinal sites in the analgesic action of systemic opioids remains uncertain. It has been shown that systemic morphine can inhibit dorsal horn neurons independent of the descending system. In this study, we determined the extent to which spinal mu opioid receptors mediate the analgesic effect of systemic mu opioids. Rats were instrumented with an intrathecal catheter with the tip placed in the lumbar spinal cord. Nociception was measured by testing the paw withdrawal threshold in response to a noxious radiant heat or pressure stimulus. Surprisingly, intrathecal pretreatment with naloxone or H-D-Phe-Cys-Tyr-D-Trp-Arg-Thr-Pen-Thr-NH2 (CTAP, a specific mu opioid receptor antagonist) completely blocked the inhibitory effect of intravenous morphine on mechanical nociception. Intrathecal naloxone or CTAP also abolished the effect of intravenous morphine on the withdrawal latency of the hindpaw, but not the forepaw, measured with a radiant heat stimulus. Furthermore, the inhibitory effect of subcutaneous fentanyl on mechanical nociception was eliminated by CTAP injected intrathecally. Intrathecal CTAP similarly abolished the effect of subcutaneous fentanyl on thermal nociception of the hindpaw but not the forepaw. Therefore, this study provides new information that when spinal mu opioid receptors are blocked, subsequent systemic administration of mu opioids fails to produce an analgesic effect. This finding highlights the important role of mu opioid receptors in the spinal cord in the antinociceptive action of opioids.